| nm@na? amei&mtm Eab@ramw

- EXP-37
March 27, 1973

ACCELERATOR EXPERIMENT--"The' Loss Monitor Calibration

. Dxperimentalists: T. J. Bleser

Date Performed: ~ 8 March 1973

The 1055 monitors déveloped by Fred Hornstra provide a
'method of measuring the extraction efficiency to high precision.
In the Transfer [fall ‘there is a 400° gas-filied cable strung

in.the cable tray above the magnets which is called "The" Loss
Monitor (TLM). The amount of ionization in this cable during
. extraction is measured and is available in the Control Room in -
- digital form. This value 15 assumed to be prOportional_tO'thé:

losses iﬂ-the*?ransféy Hall and thus to the extraction ineffi-

'ciéncy.”-TheLeXtraction_efficiency is normally megsured by o
‘taking the Fatio of the SEM at the end of the Transfer Hall to
“the 'Main Ring Intensity Monitor (MRI). These numbers are kiown -

absolutely to perhaps 5 or 10%, and we thus measure extraction
efficiency to be of the order of 85 +10%. By calibrating TLM

%o 10%, we can measure the inefficiency to be 15% #1.5% and the

.r_@fficiency to be 85% +1.5%.

By detuning various extraction devices, it i1s possible to
-~ 1éave most of the beam in the machine, presumably to be lost -in
the Transfer Hall. Figure 1 shows a plot of TLM versus the

. extraction efficiency. The straight line is .4 reasonable fit

and has ‘been made to intorcept the Y axis at TLM/MRI = 20 for
' corivenience. Further work can give better results, but for the-
-ﬁprésent we have

TLM b af Ee ae .
WRT 1= 5% +#0.5% éxtraction losses.
™ : : . .. .
In denera}, we - have 5%; = 3, 0r 85% extraction efficiency.”

o TLM

We -have observed for perlods as long as daysi gy = 1.7, or
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93% efficiency. Tor reasons ot vet understood, thiy is hard
‘to maintain.

Since 1 count in MRI represents 10° protons, one count in
TLM represents 5 x 1o7 protons lost in the Transfer Hall., in
FPigure 2, the data is replotted as & scatter plot showing the
protons lost in the Traunsfer Hall according to TLM versus those
1ozt as calculated by subtracting the sxternal proton beam
intensity from the main ring intensity.

Figure 3 is a plot of TLM, the loss monitor at the downstrean
and of the extraction Lawbertson (XLAM DWNS) and the extraction
SEM [XSEM), all normalized to the main rving intensity (MRI}. The
horizontal axis shows firvst the increase of the extraction
electrostatic septum (XBS) voltape from 30 to 50 kV, with the
POS bump current set to 0,-anditheny with XES:iset to 65 KV,
the increase of the POS bump current from 0 to 46 amps. There
ig not varticular significance to this form of pletting other
than cofivenience,

Two ohservitions made on Figure 3 ares

L, Az POS increases, XSEM drops more yapidly than TLM

increases. These points correspond to those in

Figures 1 and 2 which £all well below the curve and
probably represent beam being lost well down the
extraction channel where TIM is not especially sensitive.
Tuning the extraction channel as POS is increased might

keep XSEM at a higher level.

The rapid rise of XLAM as POS increases probably
indicates that we have such a large position bump
that it is hitting the Lambertsons. Data not plotted
for the losses on the upstream end of the Lambertsons
and the electrostatic septa do not show such a ranid
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